Background: Median nerve formation exhibits several variations in the form of additional roots and /or communications which are relevant to the surgical explorations of shoulder, axilla and arm.
INTRODUCTION
Article Information axillary artery [1] . Several variations about median nerve in terms of number of roots or position and distance of union of the roots have been reported. Badawoud (2003) showed 4 types of anomalies in the median nerve formation found on 48 upper extremities of 24 cadavers. They found
The median nerve (C5-T1) is formed by the union of a medial root from the medial cord (C8-T1) and a lateral root from the lateral cord (C5-C7) of the brachial plexus. The text book description is that formation of the median nerve is either anterior or lateral to third part of the anomalies (usually on the left side) which comprised of communicating branches between lateral and medial roots of the median nerve, a communicating branch between lateral root of the median nerve and the medial cord of the brachial plexus, communicating branches between lateral root of the median nerve and musculocutaneous nerve and unusually long roots of the median nerve [2] . Aggarwal et al (2009) described rare anomalous formation of the left median nerve by union of two medial and two lateral roots [3] . Several other authors have reported and explained such kind of variations and their embryological basis [4, 5] . Variations in the formation of median nerve are clinically important to understand the abnormal presentation of clinical signs in cases of nerve injury; it is also helpful for surgeons to know about these variations during axillary explorations.
MATERIALS AND METHODS
The present study was conducted during routine dissection of 34 preserved cadavers and 10 isolated upper limb specimens in order to find out variations of roots/ communications of median nerve. All cadavers were conventionally dissected and observed for median nerve formation and dissected up to cubital fossa for presence of any communication.
OBSERVATIONS compartment muscles except coracobrachialis, which is known as partial absence of the musculocutaneous nerve {Fig.3}. One of the cases of absent musculocutaneous nerve had two medial roots and one lateral root, that is a very rare combination of variations {Fig. 4}.
Of the 78 upper limbs (40 right and 38 left limbs) dissected, 12 limbs (15.38%) showed two lateral roots and one medial root contributing to the formation of median nerve. One case of bilateral presence of extra lateral root was found. Out of these twelve cases, in two cases a second lateral root or communication was coming from musculocutaneous nerve after piercing the coracobrachialis and in rest 10 cases the second lateral root or communication was joining the median nerve before coracobrachialis{ Fig-1 ,2 }. In three cases absence of musculocutaneous nerve was observed. In one case of absent musculocutaneous nerve, muscles of flexor compartment of arm were supplied by median nerve itself which also gave the lateral cutaneous nerve of forearm. In the rest of the two cases, the median nerve supplied the flexor Along with this case one more case of two medial roots and one lateral root was also noticed {Fig.5}. In all cases of two lateral roots or communication, the median nerve was formed medial or anterior to axillary artery. So we observed (LRMN) and two medial roots (MRMN-1, MRMN-2). In this case the musculocutaneous nerve (MCN) was normally arising from lateral cord and piercing the Coracobrachialis muscle. * indicates anomalous common trunk of subscapular, thoracoacromial and lateral thoracic arteries arising from axillary artery (AA). the musculocutaneous and the median nerve was present in the six limbs (10%). It was in the upper third of the upper arm, proximal to the entrance of the musculocutaneous nerve into the coracobrachialis muscle [5] . Channabasanagouda et al (2013) reported the formation of median nerve by three roots in 26% specimens [7] . On the contrary Padur A.A. et al (2016) reported only one case of formation of median nerve by three roots, two lateral and one medial, in a study of 82 upper limbs of 41 cadavers [8] . P. S. Chitra and V. Anandhi (2016) also noted during dissection of 72 upper limbs of 36 cadavers that in both upper limbs of a cadaver, three roots were taking part in the formation of median nerve (2.7%) [9] . In present study 12 cases of double lateral root or communication between musculocutaneous nerve and median nerve were found (15.38%). This was considered as the most common variation noticed in median nerve formation by an extra root. Variant communications between the median and musculocutaneous nerves were classified by Le Minor (1990) into five types [10] . In Type I there is no communication between the median and musculocutaneous nerves. In type II some fibres of lateral root of median nerve pass through musculocutaneous nerve and join the median nerve in the middle of the arm, whereas in type III the lateral root fibres of the median nerve pass along the musculocutaneous nerve and after some distance leave it to form the lateral root of median nerve. In type IV the musculocutaneous nerve fibres join the lateral root of the median nerve and after some distance the musculocutaneous nerve arises from median nerve. In type V the musculocutaneous nerve is absent.{Fig.6} Sixty two cases (79.49%) of present study belong to Type I of Le Minor classification that is normal formation of median nerve from one lateral root and one medial root. The musculocutaneous nerve was defined as the rest of lateral cord after branching of lateral root of median nerve so second root emerging can be considered as communication between musculocutaneous and median nerve. median and musculocutaneous nerves [24] . Sarkar and Saha (2014) noted bilateral absence of musculocutaneous nerve and all the flexor muscles of the arm except the coracobrachialis were supplied by the median nerve [25] . Pankaj A.K. et al (2012) also reported absence of musculocutaneous nerve in right arm of 54 years male cadaver and explained the embryological basis [26] . Paranjape V. et al (2012) also reported similar case of absent musculocutaneous nerve and flexor compartment supplied by median nerve [27] . This type of variation was described by Le Minor (1990) as Type V [10] .
As the musculocutaneous nerve is absent and the entire fibres of the nerve pass through the lateral root and fibres to the muscles supplied by the musculocutaneous nerve branch out directly from the median nerve. Other authors have also reported the absence of musculocutaneous nerve [28, 29] . This type of variation is important because median nerve supplies the flexors of brachium from lateral aspect. Usually median nerve does not give any branch in the arm and if found during surgery of flexor compartment of arm care must be taken to avoid injury to these branches. In present study two cases of double medial root were noted. [32] . Leffert (1985) emphasized to rule out such communications to prevent the unwanted cord piercing the coracobrachialis muscle where it provided musculocutaneous nerve and lateral root of median nerve. After passing through the muscle, the lateral root gave a branch to coracobrachialis and finally joined with the medial root to form median nerve more distally [15] . Eglseder and Goldman (1997) have found that median nerve was formed from three roots two lateral and one medial root in 14% of specimens [16] . Uzun and Seelig (2001) noted that the median nerve was formed by four roots, three laterals and one medial root [17] . Chauhan [23] . Similarly we observed that the cases where median nerve was medial to axillary artery it was mostly associated with an extra lateral root. In three cases of the present study we observed absence of the musculocutaneous nerve and the median nerve was supplying the flexor compartment muscles. In partial absence of musculocutaneous nerve, the coracobrachialis is supplied by a branch from the lateral cord itself and in complete absence all the flexor muscles of the arm are supplied by median nerve. We have noted partial absence in two cases and complete absence in one case. One case of complete absence of musculocutaneous nerve was associated with the presence of two medial roots which is a very rare variation. To the best of our knowledge, such a combination of variations was not reported in the literature. Chaudhary P. et al (2013) also noted absent musculocutaneous nerve in 6 (10%) limbs [5] . Yang et al (1995) reported one such case out of 24 cadaveric specimens (4%) as fusion of outcome of operations on musculocutaneous nerve [33] .
CONCLUSION
In our study we were able to find out first second and fifth types of Le Minor classification. Present study also demonstrated type I and 2 of Venieratos and Anangnostopoulou classification. But in this study we did not notice any case of type three and type four of Le Minor classification, but two rare cases of double medial root were noticed and this type was not described by any type of classification. One of these cases was associated with absent musculocutaneous nerve which is a very rare variation not reported in the literature. Knowledge of such kind of variations in median nerve formation is important for surgeons and anaesthetist. Such kind of variations can lead to abnormal presentation in entrapment neuropathy and also lead to compression of adjacent vessels leading to symptoms.
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